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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shearing type actuator which 
is simple in constitution, disregardful in dimentional precission, high in 
positioning precision and low in manufacturing cost. 

SOLUTION: This actuator using a shearing type piezoelectric element is 
constituted of a fixed member 20 being a base of the actuator, a driving 
member 30 consisting of shearing type piezoelectric elements arranged 
on the fixed member 20, and a movable member 40 arranged on the 
driving member 30. In the driving, member 30, piezoelectric elements 31 
polarized in the direction of depth of an element and the vertical are 
laminated plurally and alternately in the inverse direction of the 
polarization direction, a conductor layer 32 is provided between each 
layer, the movable member 40 are driven in parallel for the fixed member 
20 by applying voltage respectively in the direction of depth of plural 
piezoelectric elements 31. 




LEGAL STATUS 

[Date of request for examination] 04.09.2000 

[Date of sending the examiner s decision of rejection] 03.09.2002 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision 



http://www1.ipdljpo.gojp/PA1 /result/detail/main/wAAAa04701 DA41 1 031 368P2.htm 



2003/01/1 



Searching PAJ 
^of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



http://www1 .ipdl jpo.go jp/PAl /result/detail/main/wAAAa04701 DA41 1 031 368P2.htm 




(19)B3|tB1^IT;r (JP) 02) i2t II ^ ^ (A) (li)»t^fllS4.^MS# 

1-31368 

(43)4;:flfiB sF^ll¥(1999)2 ^2a 



/C 1 \ 1—4- i^l 6 




F I 




G 1 1 B 21/10 




G 1 1 B 21/10 N 


// G 1 1 B 5/58 






5/58 








Tleil^ M*:«©S:16 OL <#23H) 




l^H79- 185385 




0000052Z3 












ipfiU 9 ^(1997) 7^100 




ISIX±/hBB*4Te IS 
















000237721 
















:«]&:IB«K»f « 5 T B36S1 m 
















»^;il!R;i|«rfrtf KIX±/hffl*4TS 1 # 



























(54) tfEW®^!*] ffmSf^afflVifcTi'^a.X-^'Rt^llOTi'^a.X— ^S'SffiffiL-fc's.;/ KcO^/J^ifttSyS 



(57) [m^] 

igisapM 3 0 i , c (omMm^ 3 o i^cieg s ti/cpjift 

!!{tS|5W4 0 5:*ji|gSb-r -5 J: 0 CC br 





1 

*yiBMa!lgPtt^:«^-r*2-ocr)Emi^^-±Cc. ^*a-en 
fri2 2 oor)Em^-?«DS®{*CDS-E'S^-7-cDS^SPa 
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f£^^^ 5 c <b J: o xm^:f}m&\^B'r ^ fco-cfe o 
mummmm. m-'<DmtiKm.m'¥-i)^fbm^^tixi6 

m^ms ] f«*^4tciBiscDEm^T^ffli^/cr^ 
mmmm^^mj5S.'r^m-'<DK^'F±^c. -en-en 

ffl/n*i^<DSE^^^o^?f^:;^f^^^[^ Dtc^i €>r^ *cD^ 
EJOsEPtt] s n€> c <!: {Ccfc . mt^m^mi^cnt ^m^^ 

[tS5j<)16] i»^Jl2. 3. S0'5O{Bin3iU JlfiCiB 
t5iBEm^^-OfuiB@^gB«ffliJcOHCc mE* EflfiDT ^ « 

^53^)^. iuiaEm^^cD^>®75-[^stc}fciu-c^t:f e>nr 

[m^mi] n^mi. 3. a?>^5cDf5in^^i:5&cfB 
tEo^E^^T-* ffl t ^ r ^ ^ X - ^ r r . 

tixmai'r^mmm^cmKBmm(Dv - \'m^mm$ti 
xi.^^Kmm^f^mi^^tcT^^^sz.oi-^^ 
m^m 8 ] if 2 t:^^ e. 5 ©{nin^^^^ 1 muLtzm^oK 

fyiBpJIbSBm^, ftiiaEm^-?tcJ:-:.-ca:^-!ga&?n^ 
[1**^9 ] tS^318JCiB«ScDES^^^*fflt^/cT^ 

^:xx-^r^or. 

fiiB^ icDW0iXtJce:ftSc:S-f^cc®2o^^0^^^ 
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[ mMm 1 1 ] i^^^io coMtif)^ i ii^i bis 

fuHES^^CDmSi^-r Office. ^MM;;)^X>'^••;':!^'; 

> ytc J: o xmf&^tixi^?>Kmm'?-^m\.>fcT ^^^^ 
mMm 1 2 ] ii^^i 1 1 1 cDRnTi^i i mcctatg 

CDff«^^ ^ ffl I ^/c T ^ ^ - 3? -C & o r . 

y KT^^^x-^<b^fi^/c7"-Y>^^^g^cfcc^r. 

tulE-^ -;' F^ffia-^ ';' FT ^ x- ^rcDKlfl^iSfoiCC 
mmSi^^tcit)tiCmn^'^y FT^^^x--^C0-g|5CCig 

3}<3i 1 1 2 cDNtiT^^^ 1 mi'cmmcoBEMm'^^m^^tc 
fuiatl^SPW^^fiyia-^ 'V ft^^^^x-^^co-^-:^ ft- 

mU^^:^ F^lulB'^':^ FTi7^;xX-:$?CDl&flF<h54fiCC 
^m^M^fc^^cmU^y FT^^^x-^c^gBCCif 
1 1 2 CDfojn;^^ 1 mcmm(OEMM^^m\^>fc 
r^^:^x.-^^mmVfc^v Fco^^'J^t&t^^r^-^ 

mMzm'M^mmm^ •vft^^^x-^O'-^-vft- 
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mfia ais&gi5t-t?:^^mria-^ f ^^z^mmcm ^ mite 7. -y 
(omw'f ^ ^^^cni^x\M^<om^^^M%^^=i')^-j 

FT^^^:=.x-^i*<i^/cf'-r :^i7$gacctec>r. 
tJia-^'v F^Siiia^-^ Fr>^:xX-ifCDS6f^<!:ltercc 
5gS&3-ti-S;^c6?>CCS5iB-^ -;' Fr 5^:xX- i^CD— SBCCfg 

10 *3l8*/cti9tC|aiSOIim^^*ffll'^3'cTt^^::^X-" 

i^ti^xmi^^n. 

tJia[il^gl5Mco5ti^SP±tc. mJialgS&SW^CcmE^En^Jl] 
SJia^iftSfc^SPcD— igtc, fjia-^t:^ F^Tfe^^^HS^O 

otm'f ^ :^^^cni^xmm<Dm^m^mv^^'u')^ y 

Fi, C(D-^ > F^fHaiasa-r-f X^±r^8b3i±S-- 
FT^5^^x-^^i^ffi^/c7'^;^^iSgccfci^r. 

fyia^^;' F^tulB-^*^ FT ^ x- ircDiilf'PiiteACC 

^Sb^-ti'Sfc^s^tcfiria-^-^ FT^5^:=^x-^.{D— gp^cii 
8 ^ t'i 9 ^ciatS (DKmM'r ^ffl c ^ r ^ ^ ^ x - 
^^^i^fflLfc-^-;^ Foa/h^^Sij<Sffir*-pr. 
ftiiaa^gBm^ttria-^ ft^^^^^x-^^cd-v-:; ft- 

30 f?ia[ii^smcD5fessi5±^c. m%^mnm^i*cm£^tm 
^^'m.m^. 2-:>mm^cm^hnx^^. 

frflBolSiSBt^tTi^^mfia-^ F^5feffig|55cB(0 #C:f)^cX7?* 

F<D^3t/J^^Il^Itst». 
[0 0 0 n 

^x-^^^fflLfc-^7 FOSS:/h^S&11«Cc&3T^o 

[0 0 0 2 } ifi^. tf ffitiso^sffi^k30^Ji^-cfc 0 . 
^^ciT'ti, whwm^^nmmrhctii^x^hr^^ 

50 ^mrmcrtiitffi:;^^iltfTi^^v;u^y r'-^ T^g|CD+ 
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/cfi^tCtJ. ^{4g^^/cOCDh-7->i'(DSt (TP I ) ^ 
[000 3} 

[0 00 4] cn^omm^n^^-r^^&^coi-oti^ 

^ a -fflCD^ 2 cor ^ ^ X- ^ ^ C i ^ 
^[t. nmW-S - 6 9 0 7 0 2 4 (a) tC 

^ 1 1 0(Dmc. r-Ai 1 1 o5fe*s^it>^ri7^^x 

1 2 0 ^^C:r/c*5(D7:?i^^5ti"CCi^c ccr)-t^'::^r 
mbX-^y\=l 1 44{»^h#S6Sif^^>0'C*>^. C(0 

[ooo5]j|cc, coDf-:/Ti5'5f'^x-^ 1 2 or 
13:. SflScoEm^Tl 2 3('i2*cOT-A 1 1 icojff 
s:&f^cc 2 Msas^ nrte ^ . 2 iSc??II^Ig^* l 2 s co 
?S(OUWC[t. [32 4(b) CCig-cDrnfflT^^^SnSJ:^ 

(c. stt-ir>^?x:/»;>^i 2 1 ^^^sci-enrii^c c 

CD}Si!l-fe>5rX-7'i;>>/l 2 U^. -fe>^T-A122 

cos^:/3fu]&cSit?^c:/^r&itc-fe:>^7-Ai 2 2(DMPjj7:)^ 

^rtffliltCf^;^>^oTlSS^*CDX »J h 1 2 4 ^SSCC^l:^ 
>^r-Al 2 2^X7*»;>^<bO-Cffififel/. SUMO 
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S/lSOEm^^l 2 3 iT-A I 1 1 Offfl{iMJN^t*'C 

tti^n-ccn^&/r-L-c»®s<DEm^^i 2 3oigs&m 

[0 0 0 6 ] com^mttc^^'f^r^m.^.^t. mmm£m 
5^-7- 1 2 3 (Dm^^mmv$>^ ct. mnm^cmji^ 

^-e^'&o mc. ^M^'i^nmz 5 2 s 2 6 i -^ccistscD 

r^7-fexr-A2CC?B^$n:^c@^«7L2 ate. a*SS 

1 <DSffi^c^c:i-6n/c?^ 1 6 ^m^or^mm^c^ 

20 -7"CtTt>tl5o 

[ 0 0 0 7 ] -^^y h'<DWi^^mmmMTf)mi^fbn^m: 
mm 1 tcti. si^P,*^ 1 0 . ojmmm 1 1 . imwM 1 

^Lx. 112 5(b) tc^-TJc^cc. i^mmmizi^at't 
(omm^cm^^i z at^mf^nx:^*). c comas 1 2 a 
ecjEms^^ 1 4 j^^'Sissn-ci^ao 1 cD^t'>l:^J^tc 

^tC^Jf^Si^^n-So Em^^l 4&i02 6 (a) CC^Rin 

f,cx^^~rm^:fo\^^c^^^tix\.^ho ^lx. Jlig^gi 
30 ^^p^mnm t l xmm ^ri. ^ges^^- 1 4 coj^fiOffi^c 
m^!S8. 8' f)^hmt;:i>Mm^^^^nht. mmst^ 
J: 0 mm ^ titc h(oit^^y^i^tm\^^cDm^^^f}^^^ 

S:^r^<hi5]:^i^comi??:>^7:^^75^':>-cs^:?5'f^tcsitfo 
[ 0 0 0 8 ] 02 6 (b) ti. mj£Mm^(ommmm^c!£ 

1 4{t9K^icxm^tL^m^yj\^^'$^^$tixi^h. ^ 
Lx. mi^^i^tmm^c^MMmtLxmm^i^. ms. 

40 1 4 cDi^lPJMJC^® 8 ' 6lH] CM{iL^^^^ 6 n 

-2) i , mm^m(o^£M^^ 1 4 ic(^^^:/jf^ iiSf^^ co 
mm^:^^i)->-vx&^yom^c{$if. mm^&moKmm'?' \ 

t^(ox\ 112 6(a) <omitmcW)mnjioti^o 

[0 009] 

[^BJ^&^ftf^Lcfc^i-rS^SI] g?riE(0 

Atc 'bmi.^^mmjimm.^^i^^x&z ti^^^ mmf)^& 




7 

fm->fc. £fc. ^t^^iMm2 5 2 8 2 6 1 ^^IBSgO 

[0010] ^cT. ^ifeig^i. mm^^(Dmmj^.^m 
ch cfc o 7:»5j38jT^-r ^nm^^^ffiffl-r ^ c i 

[0 0 1 1] 

tfism:^?^Mit.igs& ttxh^^ tc^f ^5 nr c ^ ^0 

[ 0 0 1 2 ] m CDlfeB^Cc J:nE^. SEm^^-'^CD^E 

^SPW±{ctt?ijCc|Sg^ffig$n;^cE®^^5;?^6=^j:^ 2 
<D%mmt i . C n 6-2 ocDlgt&SmiCC^TiJi o -cssg 

ch piKiSpwfflfjcaM t CD rei cc Epjjn 3n^mE^J:-^"citif^ 

T^. E^fS^-^«l.^/cr ^^^^x-^r-CAo-C. E® 
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[0013] m2<j:>wmi^r\\t. 2-^(de^^^--o 

/cTt^^'^x-^?^^;, ^2 03^|gcDT^^:xX-:S?Cc4d 

c^T. iEsiism^ta^-r^2o(DEii^^±^. 

iJiaii^nr^cjf). 2ocDE^^-?<^siiftos 
10 Em^^cDS-ssracc. saJi^rtcD&Em^^<D'^jfj 
im D tc ^ ^ o^e?:?^ epad ^nsc^ccj:*?. 

[0014] ^3<7:)^ajtcj;n^f. 
[^?^5(5)t;Jc^c^J;^^ff^#O^EOEnMcj:0. S^SB 

Tl^^r^^o m4C7)^0^(7)Em^-i^^fflC^fcT^^^x- 

ffl i oJiiiSBmWcDffi i cdFbI icEP^JU $ ^ ^^Ecc i; r til 
{^T^. Em^^?:fl3t^:^cTi7^^x-i?"C4)or. E 

m^<DiS^:^f^0ffiffiicia:C:r6n/c^®F4CcmE^ 
^x. ^ c i J: o r ^T-JtJ^MW^J^-r ^ 4> or* o -c. 
I o(7:)^-^(^ccsti^c^tTie[^^o275"f^ia)^e^f^^ 

tsissnrfco, E^m^cD^MrBiccffiE^^Enflus^i^ 

30 ^ct ^tC^JToTC^-So 

[0 0 1 5 1 m4(DffeBgccitl«. lO©EmS^-^C0 

x-^7&c:ba^r. IgSbSm^lS^T'S^-OEm^^-i 

tc. •en^nTgp<7)Ems^^i^ii:^f^?J»^^^T^^'^iSf^ 
1 mmm ^ nr t3 . E^is^-ownfto&Em^-T-cD 
^f^r^t^omETj^^EPjQ^ti^ci^cfco, @^scttcc*f 

So 

[0 0 1 6 ] ^5CD#£BJ^Cj:4ltf. ^4tD#feB^CDT^^ 
^x-^{cfct:rS, [l5ESB«tc^^t-5BaiBDjKigBW<DlH] 
^iglijffi3&^tt;^SnS. M6CD^0^CDE1i^T?:ffll>/c 
r^^^X-^^i. ^4(Dfl^CDri?^;xX'-^iCC*>Ci 
r. E1i^^O[l5tSI3tt<IJcDlBCc^E*EPto-r*«@ 

Em^^^S^rF^Stcj4S:br^i:i'e>tiri^So 
50 [0017] m'^(omm^ti\t. -^nm^^^mmm. 
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[0 0 18] mi<o§^mcj:n[t. m\:z\m3o:>mm 
[0019] m8<o^m^cj:ti{t. m2t}^hmBo:>mm 

So 

[0 0 2 0 ] ^9©|feBjcDEm^^^ffll^;^cT^^^x 
[0 0 2 1 ] ® 1 0CDl£5ScDEm^^-^ffll^/cT^^^:^ 

lEg^n/cEm^^^j^^e^csigsjiswi. coymmm^ 

ffl^n. C<7?Em^^-cD^@P5CcmE3^>^Efltra3n-SCi 
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[ 0 0 2 2 ] ^ 1 0 (D^mcxtikt. m&tmmr^r ^ 

0JCDEm^^^fflt^/cTi7^^x-^ti. 
10 [ 0 0 2 3 ] ^ 1 1 SO'^ 1 2 CDlfe?gtCj:n(^. E^^ 
^C--^-;; Fr^7 5^^x-^C^)-^[5tC^l;^^^e)® 1 2 CDIfeBJ 

20 [0 024] ^1 3CD?feB^5CJ:nt^. ^l^^f^^^l 2 CO 

-^y V^^y KT^^^^X-^CDiftf^iifcl^^ttS-lf 
^fcmc-^y Kr^^^x-^Q— SPCC|gl^^6^1 2 
30 (D^HJcDE^^-^^^fflt^i^cr i^^^x-^^rM^Lfc-^ 

V h'owmmmnx^-^x. mmmu^^y vr^^ 

[0 0 2 6 ] mi 4<Dmm,^Cj:ti{t. m\t^^^l2(0 
M;^;^-.,;; F^5feSSB^cmom3^cxy;>i^T'-AiL 

[0 0 2 1 ] mi bomn^t. r :^^7i^gictei^r. 

i>tc^l^C-^y KT^^^X-^CD-gPCC|g8Xt3:^9 CD 

tc-^y v<DWb^mmmx$>->x. m^mmm^^^ ft 

i^^^xX-i^CD'^';^ FT-Ai UT^g^^n. SSSPtt 
<D^ffig|5±CDm®5!^^ 2 oic^iUS 41-C fgSbSmcD 2 OCD 

50 (D^^y^m^mcy^i^x^K^. -ajms^ttco-mc. ^y 




[0 0 2 8] ® 1 5Cr)|fe?§CCj:ni^. m8Xti^9CD^ 

[0 0 2 9 ] |gl 6<Dli?gt3:. -T-/ ;^^^gtcfcCir. 

[0 0 3 n 

omm ccis ^ n /cstiPei ^be ^^^^ctfiCj: 

tc. ^<D±T^0MSCC^ta-e'n^ffi2 2 A . 2 2 B 

-^^2 2B*ffiiteL/. m@2 2 ACC^EV^en 

mm^B) ^r^o Se-^r, m@2 2B^SmL:rct^ 

mS2 2 Atteia^l^f^CCgeffJL. mS2 2BfflfJ 

[ 0 0 3 2 ] oT. 2 BffliJ^@SU'Ctet:tt^. 

m^2 2 Am^m l 4 (a) CCffij^O^BPr^-r^f^CC^ 
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SJ-r^o C<7)«.«Ti^JCSS2 2 A*m«6L. m 

ffi2 2 Bt^cMBEv^Bmiytcm^iit. mm2 2Am\cm 

[ 0 0 3 3 ] H 1 (a) \^t:^^mcD'm 1 cD^]te^JtD3?»r^ 

^mmx^^. mi ca) tc^TJ:-^cc. hicd^sswco 
6is^$n-ci^>5o mm^U3 0iM^'r^2r>(Df£n 

^c. |gli)gm3 0CD±CcfS/iSn^pJifeSW4 0 4>^^ 

\^^m^^^mm$tix\.^^. 

-oojimmi^s i<Dmmm^hm}&^tix\^^^f)K mm 

tmK^ri^. s/c. mi ca) (D^wirt^. eusst 
gp^:;t2 0 . mitm3 2 . Rzj^mm'&^mfp^fji^njW}^ 

t^4 OX$>^^y mi CO CC^-Tcfc^iC. Emi^^3 1 

CD±TCDM c ti 6 come^if^ h (Dm!£^^-M(fCf£mm^ 

30 3 ncEnjto^ti'5>fci6cDSMJ!i3 8^^t:f'C*>MC^o ^ 

@ig3 8ti, ^(ix.«. -en-en 0. 2jumiisoi7PA 

113 8 A ta#^3 8 Bcb/^f^^+t^^n^. ccomsM 
3 8['i;<^^• 7:5? u > i^icj: or^fMr ^ c i^^^r 

[0 0 3 5] MtC. H 1 Ca) ©^Jfel^lO^JKWi LX . 
mmm 3 2 ^zgmti S^SSiJ <!: U r l ^ C <7)it^E3: . 
E^^iF3 l<D±T<Dmcm^m3B^m^fJ:<X'L^ 

IK tfc. Em^^3 itm^^m2ot(Dmm. ru 
Em^^3 1 tp]W}^^4 0 tcomm^^mimmi^ 

[ 0 0 3 6 ] MtCS/c. a 1 Ca) c7)*ifeCTCDgl](7)^JWI 

iur. mud) cc^-r<fc^tc. iEa!)gi5W3 oiur. 

#-0DEm^^3 l(D^^<l5fl3L'C4>m^ ^1 Cb) (3: 
Ca) COTi^^^x-^S 1 ^m^iLXtc1X^^^^ti>(D 

xh^. co^-^mmx^t. asgm2 oiiissi5«4o 

0. |gt&SRM3 0CD^f*B3 2 FU-^ 1 8t^. 

^^>Fccg^§nt:i^^o se-:>r. n>Fa-^i8 

50 r>:7'l 9-Clt$i?n. R^f^<D^E5^^2oc7)Em^-? 3 
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[0 0 3 7 ] J^ffc. [3 1 (b) CCfcl^r. :3> ha-^ 1 

0 fsij^H^ L fcim-c-^imm^ 4 0 {pijkiuif^sija^o^i^:^^ 

IEIS)SPW3 0CDEm^-T3 1 --cDS)ECDEnfln:^l^RO'A 

[0 0 3 8 ] cc-c. nKoWmmox^yi. E^^-?- 

3 1 0C)ll^?:*i^TC<h^Cj:O Pllbgl5«4 OCD^limE 
A = nx dl5xv (di5^^W5f4^J:^a^^$n^^ 

m 

X^^^h. IH"^. ^^ilL®Srt3:A/V=nxdl5rfe 
ES^^OJl^CcJ:tC?«L'-CA^<^j:ao 30 

[0 0 3 9 ] WTfcs^-ra 1 \t. mmmiMmrf-'f^^ 1 n 

m'^^U. 1 JfcDE^S-T'Cctb'^ 1 . 8{^(Z)^fiL®g*^ 



m^^- 0.42nm/V 

2®^T 0.76nra/V 40 



a 2 (a) !3:*^aacD»2cDiafet?iJcDS?»TSEm^^-*« 

[0 040] 112 Ca) ^^-r<t^^. ®20^0iJOr 
^^^x-^5 2li. -<:-;^c!:^cSH^gP«2 0i. C 
OHSSISW2 0±CCigg?nfcj|gl*lfPtt3 0. RO'. C 
Olgt&gPtt 3 0 CD±CcffigSn/cDllilgWt4 0 

^^nrt^So c<D^Sfe«?«-cti@sa5W2 oojitc^s 

^2 l;5^ia:t^^fiTfcO. F>'^*i^->2 2CcJ:or 50 
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mtt*J5M<7:>i^^^^m@2 1 \m^mMm^2 \ <d±.icwc 

t:r6ti. il3eg|5M2 0^5|H@s^)ioig^5j^ c^g^^f^ 

^ K^(DJ|&i^@*/rOT@Sg(5tt2 1 CD±^S:Cf 
^Sn^. "^fc. |gKiSPW3 0ti2o(DS?»rMEm^^3 
l:^S3l6?(JCc3E-<*=>n:rcfccD-C^>'5. ggSbSW* 3 0 
•r'5 2':><DEm^-?3 KD^mJiMt^MX^t^tm 

^CoTl^-S^ fgS&gBW3 oo±ccafi$n^nisiigm4 

[0 04 1 ] CCDS|]Sffe«tCfcli-C4>. 2ot7)EmS-?3 
l(D±TffitcX/^*';; ^? y>i?'tcJ:^ 0, 2/imfl^Oi7 

pA^3 8 Aie^g3 s^tt^hUi>nMm'^^tm 
mm. j^z^sMm^s 1 cb pis)jgp«4 0 t(Dmmimn 

J: o r ?f o r 4> ^ I ^ c 
[0 04 2 ] H2(b) tiCa) OT ^ b 2 *M 

1 S^mm,^tlX^n. l5ISijgR«40<bn>ho-'^ 1 

\ ^i)^hm'^<om^(o%%mnm^^^t^^tii>t. ceo 
{mf)^ri^y'i Qxmm^ti. bft^cdse^^j^socde^ 
^^3 Kom^ysmcEm^ti^cov. m2(Dm.mm<D 

-So ri^^:=^x-^5 2<D(3lS*(i. EPUn^tl^^EcD 
[0 04 3 ] ^Cfc, [12 (b) tCfcl^r. zi> hP-^ 1 

n-^ 1 8 7:?^6ai:;^?$ta/cit^&^. r^^^x- ^?5 2 

ic. m2<DmmoT^^=^:^-^b2\t. m&mi2 
0 \mm'&htcimx'^mmi 4 0 ffliuc8bf^»75^i£^s 

S14RO'«g*s€:iagi5Lr. |gajigp«3 0 <DE«^^3 1 

[ 0 0 4 4 ] a 3 (a) 53:*^qgcD^3 <D^]5fe1?»J055»fM 
KmMT^m^^tcT ^ ^ X- ^ 5 3 (DltlS^^Ttelz 

m2(Dmm<Dr^^z^:^--^^2(DWrMx&^^ m 

3 (a) tCSR-rJ:^tC.^3(0SI]!feWtDT^^;xX-^ 5 

3^3:. m2<om.mi<Dr^^^s.-^b2t,Li6^ii,mm 

%m'^O^^mitLfc^(DX&i>^ EP-^. m3CD||j5g1?II 
or ^^^...x^:^ 5 3 63:, S^SPW2 0cbpIl6SPtt4 0 

icDr^tciea^n/cigoiSBtts o:^)5. ^<*ji3 2 ^r$^^ 
/c2jioE^^3 \t^hmm^nx\.>h^.(D?>tm2 
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[004 5] m^(Dmmm'c\t. -^nm^A ocDar^c 

^diPIGtC/jro-CC^So C(Dm-^. @^SPW2 0CD±CC 

US 8 AiS^gs 8 Bi^^e^c^mgjia 8 7:>^j^^$ 
1^. m^EMM'^z 1 i pjii)SPW4 0 ico^^^^mtt 

gS^R J: ':>TtT-:> -C t>Ml^ 
[0 04 6 ] 113 Cb) (3:(a) CDT ::l ^ 5 3^ffl 

5m2 ocDm@2 1 f^nm^^ott^r^y^i 9*/^ 
Lr:3> ha--^ 1 8^s^$n-cfc?). mvm2>2 1 

<!:[^D:/^f^tC[pieT'5(0-C. ^3(?^^;teWCDri^^:xX 

-^53 1'^. iiicc^,^m^S"Cn^t-*f^cc[nife-r r ^ 

m 2 ©HSfeFUcD T ^ ^ :z X - ^ 5 2 CO 2 fSHfe 0 

[0 04 7] ^j:46\ S3 (a) . Cb) iCt^. mWM 3 2 
ii£?|J^c36^;^£:Em^^3 1 CC^^O^^cfc ^tciBis:$n-cc> 
^7!?^ zgf*^3 2^J. -efi^ncDlEmST-3 ICDSHf* 
®CcSiJ^tcSE^$n-Cli-C4>^l^. 134 (a) {t^mn<D 

2<Dmm'c$>^. 

[0 04 8] 114(3) ^^Tcfc^cc. mAommmcDT 
^^^x-^b Alt. m2<Dmmm<orp^:^x-^5 

2t,a6ii^m^mi3 0<D2r:^(DEMm^3 l^^-Wit 
EP^. ^4cD*tfefi?!lcDT*'^^x-5i5 4(^. mm 

m^2 0 ioia&gw^ 4 0 tomiic^m^tifcmmmis 
tm2<Dmmm<or^^:^x-^b2tm^j:i>o co— 
^S^nTu-So :S^<s:^f&i(im2(7:)j|jswco2ocoEm 

[0 04 9] CO||j!ffeWci5l>rfe. Em^^3 3(D± 

Tffitcx>'^*•>^7 ';>^tcj:om^M3 8 7&^ffJiS2nrci 

•C?for*5Hl^ [14 (b) ^iCa) CDTi7^^x-^5 4 
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m'M.im2 o<Dmm2 it^r^^^i 9^/M.rn> fd 

-^1 Sl^cmm^ttX^^. pI8bSW^4 0<!:n>hn- 
^ 1 8 KicSs^^tirc^^o S£-:>-C. n>h 

p-^l 8 7:»^65^^CDli14cD|gt&^^^^fcH;b$fi€><b. 
C(Dft^:;&^T>:/l 9-Cttifi$n. RFf^tDmff^^JimS 

^3 3(om^ij\^!*cem^ti^. comm. —ttmos, 
mm'=f-3 3f)^t^cin^m'r6<Dx. mAommmor^ 
^:^X''it5A{m^crj^.m^xmryjfi]. eh^. ®2 

10 T:5^^:xX-^5 4<D[allEfiti. H 2 CD^]5fe<3?!lCOT ^ 

[ 0 0 5 0 ] S 5 (a) t^:$:^?gtD^5 OS|]ffi^iJcDS5IKSa 
EE^^^^ffll^i^cT ^7 ^ ^ 5 5 (DlSfiR^^TMAL 

S2CD^«Sfi?(lcr)r^^:xX-^?5 2cD^5«?!lr&^o 0 
5Ca) tC^fi^JC. ||5 0^SfeF(JcDTi?^^:i^-^5 
5:^?^*^2©»SCT<DT^^^x-i?5 2 i^J^dr^^'^ii . 

DiassBW 4 0 fj^'tom.To 2 -oosmm^ 3 1 ccs^f 

Ti[}g|ES!l?n'E)SgK4 3 COSgB4 3 7&^e)??tn-r 
20 ^^mmi(i:i^mAA^^^mfS.^ti. HCC. CC0SgB4 3 
tC«CCDSS|54 3 ^H^T ^ J: ^ ^fl? 1 CDi?JO^^* 4 1 

MX^A\{t. COm^A 3icmU^mW}S^tt3 0(D2 
ocDEm^^S l(D^®:^f^c<:^?fJ^j:^[^CcAj:-:»ri^ 

[0 0 5 1 ] CCO^SfeWCfcC^r 20(7)Em^^3 

lcD±Tffltcx/^-;^ v>ifi,c^K^mMm3 smm^ 

m3s^mir. KmmT'3\ tm^m^2ot<Dm 
30 jku's.mm'?'3 I t-^mm^ AO tomm^mm'&. 

immcJ:-^X'if'^X'b^i^K H5Cb) (i(a3 (DT ^ 

:^x-^b5^m^yLXtcim^fry'ri><DV^^. CO 
mmiv\t. il^gBt^2 ocom@2 1 f)^r>y'i 9^/^ 
L.r3J> FD-^ 1 8tc}^i^?nrfc0. pJSiism4 0 

-p-C. rJ>hP-^l 8 3^>^69f^CD@ttCDMftbft-^^5ai 

comm)^Tyy'i QvimE^ti. mmo 
mK:f)^Kmmi^3 ioms:m^^cBm^n^o com 
m. 2'ooj£mm^3 iit'^o^mi^i^^cjt^cx'tri't 

SI54 4t^3^Encr/T^-r^r^cc[pii5-r^c 

[0 0 5 2 ] i^cfe. 115 Cb) CCfcl^r. n> hn-^ 1 

8:;i>i6tiiEiie. nw±omysommm^f)^i^At}^ti 
u->x. mi^om\itm.om&.owMm^i)^^i^ V 

omii5mt.^^\\c^ntmD-iomct^^^ cox^ 
ic. w,bom^mor^^:^X'-^bb\t. m%m^2 
0 m^m%uc\m.x^nmMJ<si^A a ^cmmmt^*£^ 
w^tm^WL^i^^^. mmm^3oo\mM'i-3 \^o 
50 mmoim^umm\t. ^omPi^WLA^^mfc^-^WiU 
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[ 0 0 5 3 ] 1^6 (a) {t'^mm(om^(ommmom^^ 

EM^^^m\.^tcT ^ ^ ^ X- ^ 5 6 CD^^^T^TMS 
6 (a) tcSfi^tC. ^6CD*]^{?iJOTi^^::..x-^5 

6?:)^^3CD^w©T^^:=^-x-^5 3 tmui>^u. 

pJfiilSPW 4 0 ;;?i-eOitTCD 2 oc^)Em^^ 3 1 tcS^c o 
ra:Mlg«]^*T'SSSB4 3 CCDSgP4 3A>6?^tU'r 
^^8ijfiffi;:*:S84 4;^i^6«fiSSn. ^/c. CC[)Sg|54 3 10 
^cticcDSS|54 3^^— ^T^J;^=^cC® 1<D^0::^^4 1 
;:)^^t:f6n'C*>f3, Mtc. ^i*®3 2CCi>01(Dtf]Oi^ 

^4 i<Dg|5{i'Ci:5>3tiri>^>,'=^.(DJ^-c^>6„ ^ur. 

C<D%\c:>^nX^ A l\t. CC7)Sa54 3tca3^d:^,!EtJ) 
Sms 0<D4o<DI£m^^-3 1 CD^ffi^l^tc^T^CT^I^ 

[0 0 5 4] C(7)J8«feM&C4dC^-Ct>. 4-oc0E^»^3 

ffMsnri^TfeMt^ ^/ci, iEm^^^3 \ co±.y<Dm 

J:or?f -p-C4>^l^o 06(b) tJCa) CDri^^^x-:^? 

t-^. m&U¥i2 Q<omm2 1 <!:-prt&sctf4 o?&^t>;7*i 

1 8 i^^g3 2 tt^y^V KKUgfilStiri^ 
afoT. n> hp-^ 1 8;^»^6B'T^<^e't4tD,|gl!)ff 
^7!i^tii:'7^n^<b. coitmi^ryy' \2-Qm^^tx. 

[0 0 5 5 ] S6(b) ^Ci5K>X. zi> hP-^ 1 

a-'^ 1 8 7:>>6fcB:;^^ti;^ca^t3:. ri^^^x-^se 

[ 0 0 5 6 ] gi 7 ca) (i*ifea^cDii7 ommwcommm 
smm'f'^mi^fcT ^^^r^x-^s? (om^^^n^-rmii 

7 (a) tc^-rj:^tc. mi com^mor ^ ^ s 
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Iga^n-S^SMSc!:. Ccr)SSP4 3;5^65?tHr€>^Sil 
fil£ASR4 47&^^<S^^n. MCC. CCDSSP4 3CCt3:C 
CDSSM 3 *z:^>-r i 1 0 4 1 75^^:1:^ 

4 1 1^. CCDSa54 3 Cca^cS|gS6gm3 0(7)E^^ 

3 3cD»s^[^^c^^f^c^ll^tc^J:o•cl^^^o 

[005 7] C(DmW^m^C^^^Xi>. JEmS^3 3CD± 

Tfficcx^N'^:;^ ';>i/ccj:*3m@li3 8j!^^?f5^$nrt^ 

Xh^i.\ $/c. EE^^-1^3 3cD±TOMtCli^M3 8 

i>mK lll7Cb) (iCa) <Dri7^^x-^?5 7^ffl^AZ: 

2 0 come 2 Ifi^r^-^l Q^lfrlyXzil^hti-v 1 8 
i^cmi^^tiX^^. r3>hn-5 1 8 <b'5Ti6g|W4 0t3: 

^■yjfi\t^cj^^cx^n^tim<DXB\iA. b 3/5-1^ cc^ssr 

t-^i. ^S&«fi£:;^g|J4 4&3:5^EnC-C^-r7?f^Cc[pI 
[0 0 5 8 ] J'jrto. [37 Cb) tc^dl^-r. p> hn-^ 1 

n-^ 1 8;^»^etfcS:^^ta/'ci^^ti. r^7^:^x-^75 6 

tC. ||7(D^gWCDTi^^:xX--d?5 7ti. m^mt2 

0 flJ^EI^ L/c1;t^3-c^t!)SK;:Aai4 4 tclftf^M®?:?^^^:^ 
WJ:Uii^M^i^^'f. mmmi3 0<DJ£mm'7-3 3^<D 

[ 0 0 5 9 ] s 8 ca) [t^m^om 8 (DmrnmoMMm 
s.nm'T-^m^^fcT ^^^^x-^ss o^t^^r^-rffin 
mnmx^^o m8(omij&f^<or^^^x.-'^5 8{t. 
mb<Dmtm<Dr^^:xx.-^5 5<Dmmx$>i>^ m 

8Ca) tC^-Tcfc^tC. SI8cD^]5fe1^JcDT:^^^x-dz5 
8;^>^ag5(Z)ie[rSe^lI(7)r^^^x-^5 5 tS^^jr^.'St^. 
uimm4 O0SSI54 3 i^Stlfifc^SB4 4 tOi^HU 

ic. mi<om^x^4i^cm^'r^m2(D^^:^x^42 

:f)^o]3h^m4 0 (DMM^^hmi htiX\.^^f^.(D^X$> 

-eur, CC7)^l<D^^i^#4 lC7)5feiSSP(b®2CD 
^0^^^4 2<7)$t^SgB<!:T'«t^*n^gI5{i{C. t:>v4 5 

[0 06 0] C(DllSfeC?i^<:43C^r4>. ES^^3 1<D± 

T4>m^. ^/c. JEm^^^3 1 (D±Tc^)MCcm@M3 8 

^m^r. &^m<Dmm^mmi±mmm^cj:'ox^i7':>x 

us Cb) tiCa) <7)Ti^^^x-^5 8^ffl^j5: 
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ck D ^5 <D*fife<?!ltcteC:r^^Siififfi:ASB4 4 cD^SbSJ: 
[0 06 1 ] ?^cC*5, S8 (b) tCfcCir. :3> 1 

0 L/ctt1§r^ttfifc*;a54 4 icW)inm^^'J^^ 

[0 0 6 2] CCr. S 8 CD^jKt^J<??t>^:^ 4 5 CDtitg 

tcoL^r [3 1 5 Rum I 6 ^ffli^riftB^-r €>o a 1 5 

Ca) t3:||8Oi|]6feMC0ri?^^:i^'-^5 8 £l5l^iC0t> 
>?lS3g^<i^A:T ^7 ^ :x X - ^ A WH L -C4d D . 
Cb) ^it>>^«f^CD^fl^Ti7^^x-^AHL^:^L'r 
L^-S. (a) COT^^:xX-^f AWHcD"5IiSgp<^4 0(Ci3: 
»8CDil]SfeC?iifHltllomK ll2CD^i?JJ3^^4 1. 4 

Di^t4 1 rz:^$n/cSSP4 3(DmiLlcEEmmi-3 1 
;^>^^t:r6nri^^. ^itnftl£;^SB4 4t^mio^Di^* 30 

m^m^i^l^^ti^o CCDT^^^^x-^AWHC?)t> 
i^4 BCDHCDgggS^Ei-rSo —73. (b) (Or^^:^,^. 
-^AHLE^. (a) CDTi?^^x-^r AWH:«)^6II1 . 
|g2©^0i^^4 1. 4 2*I^C^/ct>CDr^0. 2OC0 

[0 0 6 3 ] CCr. miM^mit. (Ti^^^x--^ 
©^a) ^ (^^W*CD^tt) -c^^o -eUT. t:>t> 

SttfcT^7^:xX-^AWH-C53:. ffi^^^ 3 1 icSrii3i 
CDJ:0^c^{i*iD?-t^ri^lbS5£;^a54 4?:Ca) (C5^ 

l<D^D^t4 l(D*^i:^^;^>5^1C0^*3^^*4 1 cWfeS 

[0064] m&w:±m= 2 X (oimmo^^ l ) / 
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^ ?:c^{i*^D 5 •ltr^l!jSffi:^a54 4 ^ (b) CC^^EPT 
[0 06 5 ] ^iiJi;;^^- 2 x ( DjflgpcDS^ L' ) / 

cc-cEEmm^s niPisb«w^4 0cD±^<h?^c^-cfc 

[ 0 0 6 6 ] S fc. t 4 5 ffHlg-T- 

3 l©3?»T^ii^^[iLitS8!i^PW* (^KilH*J4 0) 

iff^^^^f ^l^:;;^3!>^oJSjjgW;tC0 2'P©S^ratC^lx. IE 
m*^3 lcr)a?&^T^^^x-^£7)^iC^^-r^3?fl 

[0 0 6 7 ] cne><7)ilfe^>^?>, t>i^4 5?:^Ct^cC 

i tc J: D -^mmi 4 0 (DmiL^^ ^<r^ct nj$i ^ 

J'cC'S^o H 1 6 (b) ti. 13 1 6 (a) CCiS-r*l£H^<Dll8 (D 
HiSFdOT^^^x-^B 8tCi5tt^ t>^4 5^^^ 
T'£>^1 <D^0i^^4 icoi^tPal^O. 2mm<5:L. S2 
<D^t3^Xt 4 2CDf!iPHl^0. 3 mm i L/ti^-^cO. t > 

Cb) CDpIS(jaJt^4 0<D^{4^t3:*^5 nm/VfiiSr^ 
cniJ:b-^^i t>i;^4 5^^::rj^cJi^ODjft[jg|J« 

4 0O^(4Sg^i. t>v^C0«l^lS^(7)6{S«±tCi^j:^ 

[0 0 6 8 ] C CD cfc ^ CC. HU^cDEm^^- 3 1 (O^Mit 
tmmc. aJl&gm4 0tct:>>^4 5^g:t:f€)CiCCct: 

m 9 CD»St?!ICDl3®fSE^^-f ?:ffll>i^cT ^ ^ ^ x-- ^ 

5 9co«i^=^^-rfflSi4tiia-c&^o m^coms&mom 

K§aE®^^-^ffit.^/cT^^:xX-^5 9t^. meo^ 
Sg1?il<D33»TMEm^T^fl3l^/cT:^^^x-^5 60^ 

[0 0 6 9 ] g|9Ca) tcS-rJ:^Cc. ^9cD^^iJcDT 
^^^^x-i^B 9:0^m6CD^<?!l(DTi^^:*x-^5 6 
tmUh^U. aIttSl5tt4 0<DSSP4 3i^ttSi£:ASP 

4 4icD«i^S[5cc. iii(Di^f:)^^^4 iccitiJ^-r'^mz 
<Dmnx^ 4 2t^uimim4 0(DmMfi^hWAihtix\.> 
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[0 0 7 0 ] COHSSWlCC^oC^-Cfc. }£mm^3 

[ 0 0 7 1 } HI 0 (a) {t^mncom l O CD^FiJCDS? 

OU. ^7cD^Stef!lOTi?5^^:i:.-^5 TOD^JFilrfe 
131 0(a) CC/X^-rJ;^CC, ^ 1 QCO^JfeC^JCDT^^ 
6 0 3^>^'M7CD^SWcr)r 7 
-5 .t^.ti . ■pTitigm 4 0 CDSSP 4 3 i ^lftaj£:?^g|5 4 4 

0 # 4 2 DiifigB+* 4 0 c^MfflfJ^^ 6 6 nr c ^ ^ 

[0 0 7 2 ] C©^]5feWc*5C^-Cfc, Em^T-3 3(D_b 
*>^l^ HI 0 (b) [tQa) CDTd?^:xX-:^6 0^^^ 

3i:T:^d:*:s*?>'r*iO-c*'5o ^ i oco^Sfe^jcDr 

T>-:?'i 9rit*i^n. m%o:>mm^BM%i-3 3©/¥ 
$:firf^ccEnSD$nSo ccDSsm. ES^-7-3 s^^^co^ 

^8tlfi!lfc^SP4 4C03'cEPC7^r^--cD^S&Sti. Bu^i 

CD t > 4 5 <Df^ffl cc J: t) m 7 o^Wlcc t5 c-^ ^ ^abfi 
K:AgC4 4 (D^^EnC:/5'FS]-s(D^abfiJ: 0 < ^c^o 
[0 0 7 3 ] HI n3:*l£HJC>^8;&^6mi OOW&m 
CDTi7^:xX-az5 8--6 0CCttffl-r^Djt[ig|5W4 0CD 



it$P^^ 1 1-31368 
22 

^D^^#4 lcDffJ«tJ I?^t^Cc|JMS5*a^4>(D-C(3:^c 

[ 0 0 7 4 ] H 1 2 &3:*||BjcDS?»r^JEm^-?^fflU/c 
mi lCDllSfeF!l(DT^7^^x-5?6 1 CD«fi£^:*-r€)CD 

•cS)9. (a) \t%mun3o<D^(Dm^^7r^h. (w 

(a)Cr)|Bfflb W 3 0 L /cT ^ ^ ^ X- ^ 6 1 CD*S 

fi5c^^-r{PJMl|-C*^o HI 2 (a) Cc^fJc^^c, ^1 
1 o^Sfef irciMlbgUlvt 3 0 il^os^ cdEE^^-?- 3 
1 <!: . c CDffm^-T 3 IJ: 0 (i*^k:S^:fr[^cDS $ 

®)gm3 0-Cii. E^^T3 1 cbE^^T-3 4 i^^-ffi 
;t?^}t?^6ti-rS;i?n'2»o tJtor. IgSdSPWSOCDftbS 
tcfcl^r«. |gS!)Sm3 4cDfB2ffi;^>5|gij,gptt3 1 CDffiK 
:^^^??tHUrii2.„ Emm^3 1 tEMMl-3At<J:>m 
^L^^inhmWm3 2\t. Sl^:^cDEm^^3 4CC^t5 
■tfTffIi5tl'5„ fifot, gE8bgi5«3 OcDffeSfflOCCEi^g 
ttJ13 2 3t>^Sa5T^o mi l(D^1?!|-C&iCCD^^*g3 

[0 0 7 5 ] fifor. H 1 2 (a) ^Cnsl^fcmnmi^ 0 

^gi^si5M2ocD±cciBgLTf^en/cmi \ <Dmmm 

<DTi7^:xX-^?6 irii. (b) CC^TJc^^c, mitM 
3 2 iy- FfS3 5 icDSiKj&^^:g&Ctc^. H 1 3 E» 

|gBg6r)3?teT5kEm^-^^ffil^/c^ 1 2 co^JfeWCDT^ ^ 
2CD^^^^-r*)<D"C*)*3. (a) (iHSfeSSt* 
3 0 (D^om^^^^ h . (b) \t (a)<DMi6gI5W 3 0 ^r^lg 

^L/<ir^'^^X'-^?62 cDtg^^^r jflEHr » 

[ 0 0 7 6 } H 1 3 (a) ^C.^T J: ^CC. ^ 1 2CD^^J 
%m30r:\t. 2-D<DEMm^3 \^nEMM^3 Atm 

mm^s ocDfteffitc^b^^rta:. smmts Acoit^t^z 

y5<os.Mm^3 A^c-^i^^-cmm^ti^. =s£o-c. mm 
mi 3 0 (Di&wmatEmm'T- 3 4 (Dwrn^cmitm 3 2 

:^^^l§tBT'So ^1 2<D^]!rfeWriJCCD^(*;i3 2CDStH 
a5?:®^tli3 2CD^ffigSiL'r ';-F;^3 5. 3 6?:^ 

[0 0 7 7 ] U-^X. H 1 3 (a) UZ^UfclgSim-* 3 0 

^ii^sm2 0(D_h{ca2gL''ci'fe>ni^cmi 2(Dmmm 

(DT^^:^:L-^8 2V\t. (b) tC^-Ti^tC. Sf*^ 
3 2 i y - HJS3 5 , 3 6 <hCDSig^:6^ga&c:^cC^. 
i6\ (b) iC:felir2 3t3:ll^gm2 OCD±CCig:t:f e>n/c 
mfflcD»;-"K^^*^">^^0-Cl^^o ^1 K ^1 2 
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[0 0 7 8 ] gll 7 (a) {i^^B^CDT^'^^ 

1.3 3. 3 4<Dmm'p^W}^^4otm^mi2o± 
tmi^v$>^m^m 1 7 (a) co@^aw2 o±(Dm® 

[ 0 0 7 9 ] HI 8 [m^<Dm 1 TSf^^m 1 2 ©^SfeWcO 
CDga>'J^^StimiS7 0^{f^fc7^^;=?:^^^SO-^'> KT^ 

zommmor ^ ^ ^ :r.- ^ 5 i-^e 2(D{^tif)^^i^m 

KT^^^x-a? 8 00)^-^ FT- A 7 2 tLXUf^ 

>f ^7 1 ;:)^g5to^^tt6ti/cx>'*»;>yT-"A7 4©sa5 

t 0 0 8 0 1 HI 1 9 {t:$^^m<Dm 1 CD^WICDT ^ ^ 
x-i!5 1 ^^fflU/c-^c. FOSS^h^8b^^t7 0CD«fS 
^^■r^^or^-So ccd^ISbFJco--^-:^ [^(DWl^^mmn 

f:y^•>^_:^2 2, 2 3 ^O^JfJ^S tlTl^ m@2 1 

<D±t,cmi^m 3 2 ^$^t^■c 2 ocoe^i^^ 3 1 Tii^aa ? 

A 7 4coSa5^-^S^co^KtcJ:-:,-cmO'f^C:f/cpJS&SP 

*t4 OTi^^sag^n-So ■Dfftsm4 o^o^s^L^^jri^*';- K 

{?}CD--v^:; HcD{g[vJ-x^S&ti*«7 0ri3:. 'J-- K/^'3?'->2 

2. 2 3orai^c^:^^En»a$hSi. X7?^';>^r-A 

7 4tiEI<DR. L:/^[^f]^cSft/h^ttt*^o 40 
[ 0 0 8 n in 2 0 (a) lt:^m^(Dm 8 O^ttWOT P 
^ ^ X - 3? 5 8 ^ffiffi 0 /c-^ F (OWl'^^nbmi 7 0 CD 

««7 0rti. --">.FT-A7 2 ([l^a5W2 0) COJfe 
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